Key indicators: single-crystal X-ray study; T = 293 K, P = 0.0 kPa; mean (C-C) = 0.004 Å; R factor = 0.068; wR factor = 0.175; data-to-parameter ratio = 16.8.
, contains one dicyclohexylammonium cation and one 2-methoxybenzoate anion. Two cations and two anions are linked together to form a four-ion cluster through a set of N-HÁ Á ÁO hydrogen bonds. Weak C-HÁ Á ÁO hydrogen bonds connect the clusters into chains that are stacked along the crystallographic c axis.
Related literature
For the crystal structures of dicyclohexylammonium salts of monocarboxylic acids, see: ; Ng, Naumov et al. 2001) , Ng & Hook (1999) ; Subramanian et al. (2000) . For the crystal structures of dicyclohexylammonium salts of dicarboxylic acids, see: Ballabh et al. (2005) ; Trivedi et al. (2005) ; Ng, Chantrapromma et al. (2001) . For related literature, see: Zain & Ng (2007) ; Trivedi et al. (2004) ; Ng et al. (1991) ; Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis CCD (Oxford Diffraction, 2003 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2003) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) , Mercury (Macrae et al., 2006) , RasTop (Valadon, 2000 -2003 and POV-RAY (Persistence of Vision, 2004); software used to prepare material for publication: WinGX (Farrugia, 1999 (Ballabh et al., 2005; Trivedi et al., 2005 , Trivedi et al., 2004 .
The molecular structure of the title compound is shown in Fig. 1 . The asymmetric unit consist of a dicyclohexylammonium cation and a 2-methoxybenzoate anion. The carboxylate group of the anion is twisted with respect to the parent benzene ring by 65.1 (2)°. All bond lengths fall within normal ranges (Allen et al., 1987) . Two cations and two anions self-assemble into a tetrameric structural unit by two hydrogen bonds; N1-H2···O1 and Table 1 .).
Weak C20-H20···O1 ii hydrogen bonds (Fig. 3 , Table 1 ) link these tetrameric units into chains that are stacked together in a zipper-like manner, so as to produce narrow channels between them (Fig. 4a ). The appearance of the channels is consistent with the relatively low calculated density of the title compound (1.14 g cm -3
).
The zipper-like stacking is achieved by the interdigitation of protruding benzene groups in each chain (Fig. 4 b) , thus maximizing the intermolecular contacts.
A solution of dicyclohexylamine (363 mg, 2.00 mmol) in toluene (5 ml) was added with stirring to a solution of 2-methoxybenzoic acid (304 mg, 2.00 mmol) in toluene (5 ml). The resulting solution was allowed to stand in an open beaker for several days until crystals of the title compound formed by slow solvent evaporation. The crystals were suitable for single-crystal X-ray diffraction. The compound was also analyzed by thermal methods (TG and DSC). Thermal analyses were performed on METTLER thermal analysis modules DSC823 e and TGA/SDTA851 e . The calorimetric thermogram exhibited one endothermic signal that was sharp and well defined, corresponding to the melting point of the compound. The onset temperature of the signal is T f = 416 K with enthalpy of fusion, ΔH fus = 37,9 kJ mol -1
. Degradation of the sample begins above 524 K.
Refinement
Carbon-bound H atoms were placed in calculated positions and included in the refinement using the riding-model approximation, with C-H distances of 0.93 Å for phenyl, 0.97 Å for methylene, 0.98 Å for methine and 0.96 Å for methyl groups, and with U iso (H) = 1.2U eq (C) or 1.2U eq (C methyl ). A rotating group model was used for the methyl groups. The hydrogen atoms of the amine group were located in the final Fourier difference map and their coordinates were blocked during the refinement process.
sup-2 Figures   Fig. 1 . The molecular structure of the title compound, showing the atomic numbering scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radius. Fig. 2 . Self-assembly of cations and anions through N1-H2···O1 and N1-H1···O2 hydrogen bonds into tetrameric units. Fig. 3 . Linkage of the tetrameric units into molecular chains through weak C20-H20···O1 hydrogen bonds. Carbon atoms C20 involved in hydrogen bonding are darkened for clarity. 
